An inhibition enzyme-linked immunosorbent assay was developed to detect low levels of the proteases extracted from four strains of Pseudomonasfluorescens. The assay detected between 0.24 and 7.8 ng of protease per ml of ultrahigh-temperature-treated milk and could be completed within 6 h. It could be used as a framework for a test system for quantifying spoilage proteases in dairy products.
Psychrotrophic organisms eventually dominate the microflora of cold-stored raw milk, and their growth in milk, particularly that of Pseudomonas fluorescens, results in the production of extracellular proteases and lipases which have a deleterious effect on milk quality (5, 8) . Many of the proteases are unaffected by pasteurization (1) or ultrahightemperature (UHT) treatment (2, 9) . Chemical methods for the detection of these proteases have been documented (4) , and recently Birkeland et al. (3) have developed a sensitive "sandwich-type" enzyme-linked immunosorbent assay (ELISA) to measure fractions of a nanogram of protease from P. fluorescens in reconstituted skim milk and defatted cream. This report describes a comparatively rapid inhibition ELISA which can detect low levels of bacterial proteases in UHT milk in about 6 h. P. fluorescens OM82, N73A, M143A, and OM186 were isolated from Queensland raw milks (6, 11) and held at the Queensland Food Research Laboratories. Each culture was grown in 1 liter of reconstituted skim milk in a 6-liter flask for 24 to 72 h at 20°C. Cells and cell debris were removed from the medium by centrifugation at 26,000 x g for 25 min, and each protease was purified from the resulting supernatant fluid as described by Mitchell and Ewings (10) . The homogeneity of each enzyme preparation was checked by sodium dodecyl sulfate-polyacrylamide gel electrophoresis on ultrathin (0.5-mm) horizontal gels with a pore gradient of 4 to 22% acrylamide. Purified proteases were dissolved in 10 mM phosphatebuffered saline (pH 7.3) and stored at -20°C. Protein concentrations were determined by the method of Rylatt and Parish (12) . Rabbit antisera against each of the four proteases were raised in New Zealand White rabbits by intramuscular injection of 200 ,ug The results show a wide variation in the ability of the test to detect the four enzymes. It is well known that the competing immunoreactant (antibody) must not be in excess for maximum sensitivity to be achieved in this type of assay (14) . In this case, four separate assays have been described, each with different competing immunoreactants, and it is possible that the amounts of proteases measured were the lowest detectable for each particular system. Another parameter contributing to this variation is the affinity of the reacting antibody for its homologous antigen. Although competing antibody had been optimized for each assay, there would still have been the variability brought about by the differing affinity of each antibody for its homologous antigen. To achieve the greatest sensitivity, these variables would need to be optimized for each batch of protease and antisera used. Preliminary work (10) indicates that concentrations of these enzymes as low as 1 ng/ml of UHT milk are sufficient to render the milk unacceptable within 6 months. Previous methods for the detection of these proteases have employed a sandwich ELISA (3) as well as protease substrates such as hide-powder azure (4) . The sensitivity of the inhibition ELISA is better than that of the hide-powder azure assay and approaches that reported for the sandwich ELISA. In this case, however, four proteases were quantified with their homologous antisera and with differing sensitivities as described above. UHT milk was used since its spoilage by heat-stable proteases is of particular concern to the dairy industry. This test would have application to dairy industries if a protease in a UHT milk sample being assayed was immunologically identical to that bound to the plate. However, proteases produced by P. fluorescens are not immunologically homogeneous (7, 13) , although the extent of this heterogeneity is not yet known. To circumvent this problem, an approach using hybridomas has been made (M. H. Symons and K. N. Ewings, Aust. J. Dairy Technol., in press), resulting in the generation of a monoclonal antibody cross-reactive with a number of proteases. This antibody has been tested in the assay described here with encouraging results, which imply that this assay, together with monoclonal antibodies, could be used as a starting point for epidemiological studies on the quantification of spoilage proteases in dairy products. 
